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(54) Optical information recording medium and method for optical recording, reproducing and 
erasing information 



(57) Disclosed is an optical information recording 
medium which has: a rigid substrate; recording film for 
recording information that is optically detected by laser 
light, the recording film being formed on the rigid sub- 
strate or concave-convex pits for recording information 
that is optically detected, the concave-convex pits being 
formed on the rigid substrate; and 
a transparent thin plate formed on the recording film. Al- 
so disclosed is a method for optically recording, repro- 



ducing and erasing information which has the step of: 
providing an optical information recording medium in 
which a recording member that is physically or chemi- 
cally changed by the incidence of laser light is formed 
on a rigid substrate; wherein the recording, reproducing 
and erasing of information is conducted through the re- 
cording member by laser light which incides on the rigid 
substrate through a transparent thin plate formed on the 
rigid substrate. 
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Description 

FIELD OF THE INVENTION 

This invention relates to an optical information re- 
cording medium and a method for optical recording, re- 
producing and erasing information. 

BACKGROUND OF THE INVENTION 

An optical disk recording manner with laser light can 
record a very large amount of information and can do 
high-speed access without contacting. Therefore, it has 
been utilized as a large-capacity storage. An optical disk 
can be classified into a read-only type known as a com- 
pact disk and laser disk, a writable type in which an user 
can record information and a rewritable type in which an 
user can repeatedly record and erase information. 

The writable and rewritable type optical disks are 
used as an external memory for a computer or a docu- 
ment and image file storage. The read-only type optical 
disk is used as a data file like CD-ROM or a personal 
high-density recording medium. From the large capacity 
of CD-ROM, an application as a multimedia file including 
image data with image compression technique is re- 
searched. In this use, the memory capacity of 650 MB/ 
disk is not sufficient, and to enhance four times the ca- 
pacitance is desired. A read-only image file like a laser 
disk also needs high-density recording capacity. 

The writable type optical disk has a merit that re- 
corded information is stably stored and has obtained a 
constant market. It also needs high-density recording 
capacity. 

The rewritable type optical disk includes a phase 
change optical disk and a magneto-optical disk. The 
phase change optical disk does not need an external 
magnetic field and can be easily overwritten. The phase 
change optical disk and magneto-optical disk also 
needs high-density recording capacity. 

In the read-only optical disk, concave-convex pits 
are previously formed on a substrate by the injection 
molding, and metal reflecting film made of aluminum al- 
loys is formed on the concave-convex pits. In the writa- 
ble optical disk, an alloy material including a low melting 
point metal such as Te, Bi, Se, Sn or a coloring matter 
with absorption characteristics in the wavelength area 
of laser light is formed on a substrate. 

In the magneto-optical disk, alloy thin film which 
comprises a rare earth metal such as Tb, Gd, Dy, Ho 
and a transition metal such as Fe, Co, Ni is sandwiched 
by transparent protecting films such as SiN. In the phase 
change optical disk, thin film of chalcogenides such as 
GeSbTe, InSbTe is used as recording film. The other re- 
cording film for the phase change optical disk includes 
InSe, InTe, AsTeGe. TeOx-GeSn, TeSeSn, SbSeBi, 
BiSeGe etc. The thin film listed above is formed by film 
formation methods such as the thermal vacuum depo- 
sition, the electron beam vacuum deposition, the spat- 



tering, or spin coating. 

In the read-only type, writable type and rewritable 
type optical disk, the recording film or concave-convex 
pits are formed on a transparent resin or glass substrate 
s with a thickness of about 1 .2 mm. The recording, repro- 
ducing and erasing of information are conducted 
through the substrate. Herein, the manner in which fo- 
cused laser light for the recording, reproducing and 
erasing is incided through the substrate has a advan- 
tage that the intensity of the laser light is not so affected 
by stain or flaw on the surface of a substrate since the 
laser light is spread thereat. 

To enhance the recording capacity of an optical 
disk, the numerical aperture( hereinafter referred to as 
"NA") of a lens for focusing laser light should be large. 
Because, the focused diameter w in laser light focused 
by a lens is determined by the equation: 

w=1 .22X/NA 

wherein X represents a wavelength of laser light. Name- 
ly, the larger N.A. is, the smaller the beam diameter is. 

However, when N.A. is increased, the distance be- 
tween a focusing lens and a focus position becomes 
shorter. Therefore, when the thickness of a substrate is 
determined, for example, 1 .2 mm, N.A. of the focusing 
lens is thereby limited. 

T. Ohta et aL.Thin injection molded substrate for 
high density recording phase change rewritable optical 
disk", Th3.3, p.67, ISOM/ODS93 Conference digest 
suggests a technique in which the thickness of a sub- 
strate is decreased to about 0.6 mm when a focusing 
lens with a high N.A. is used. 

However, a thin substrate in the above technique 
has a problem that when the diameter of the substrate 
is larger, it is difficult for it to maintain mechanical prop- 
erties. Furthermore, in the example of a magneto-optical 
disk, birefringence caused by using a thin substrate of 
synthetic resin trends to lead a noise. 

Japanese patent application laid-open No.4-53039 
discloses an optical information recording medium in 
which a substrate is provided with a rigidity. Herein, a 
reinforcing plate is disposed between two thin sub- 
strates. However, when the diameter of the thin sub- 
strate becomes large, mechanical and optical uniformity 
is severely required. Furthermore, in the example of a 
magneto-optical disk, birefringence caused by using a 
thin substrate of synthetic resin trends to lead a noise. 

SUMMARY OF THE INVENTION 

Accordingly, It is an object of the invention to provide 
an optical information recording medium in which high- 
density recording can be realized with maintaining a ri- 
gidity thereof. 

It is a further object of the invention to provide a 
method for optically recording, reproducing and erasing 
information in which high-density recording can be eas- 
ily realized. 
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According to the invention, an optical information 
recording medium, comprises: 

a rigid substrate; 

recording film for recording information that is opti- s 
cally detected by laser light, the recording film being 
formed on the rigid substrate or concave-convex 
pits for recording information that is optically detect- 
ed, the concave-convex pits being formed on the 
rigid substrate; and 

a transparent thin plate formed on the recording 
film. 

According to another aspect of the invention, a 
method for optically recording, reproducing and erasing 
information, comprises the step of: 

providing an optical information recording medium 
in which a recording member that is physically or 
chemically changed by the incidence of laser light 
is formed on a rigid substrate; 
wherein the recording, reproducing and erasing of 
information is conducted through the recording 
member by laser light which incides on the rigid sub- 
strate through a transparent thin plate formed on the 
rigid substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained in more detail in con- 
junction with the appended drawings, wherein: 

FIG.1 is a cross sectional view showing a conven- 
tional optical information recording medium, 
FIG.2 is a cross sectional view showing another 
conventional optical information recording medium, 
FIG. 3 is a cross sectional view showing an optical 
information recording medium in a first preferred 
embodiment according to the invention, 
FIG.4 is a cross sectional view showing an optical 
information recording medium in a second pre- 
ferred embodiment according to the invention, 
FIG. 5 is a perspective cross sectional view showing 
an optical information recording medium in a third 
preferred embodiment according to the invention, 
FIG. 6 is a perspective cross sectional view showing 
an optical information recording medium in a fourth 
preferred embodiment according to the invention, 
FIG. 7 is a cross sectional view showing an optical 
information recording medium in a fifth preferred 
embodiment according to the invention, 
FIG. 8 is a cross sectional view showing an optical 
information recording medium in a sixth preferred 
embodiment according to the invention, 
FIG. 9 is a cross sectional view showing an optical 
information recording medium in a seventh pre- 
ferred embodiment according to the invention, 
FIG. 10 is a cross sectional view showing an optical 



information recording medium in an eighth pre- 
ferred embodiment according to the invention, 
FIG. 11 is a perspective cross sectional view show- 
ing an optical information recording medium in a 
ninth preferred embodiment according to the inven- 
tion, 

FIG. 12 is a perspective cross sectional view show- 
ing an optical information recording medium in a 
tenth preferred embodiment according to the inven- 
tion, 

FIG. 13 is a perspective cross sectional view show- 
ing an optical information recording medium in an 
eleventh preferred embodiment according to the in- 
vention, and 

FIG. 14 is a perspective cross sectional view show- 
ing an optical information recording medium in a 
twelfth preferred embodiment according to the in- 
vention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Before explaining an optical information recording 
medium in the preferred embodiment, the aforemen- 
tioned conventional'optical information recording media 
will be explained in FIGS.1 and 2. 

As shown in FIG.1, one of the conventional optical 
information recording medium comprises thin sub- 
strates 21 , 21a which have recording film 2, 2a, respec- 
tively thereon and are pasted together by adhesives 4. 
Laser light 10 incides on the recording film 2 or 2a 
through the thin substrate 21 or 21a with being focused 
by a focusing lens 11. 

In FIG.2, another conventional optical information 
recording medium is shown. The optical information re- 
cording medium comprises thin substrates 21, 21a 
which have recording film 2, 2a, respectively thereon 
and are pasted together. Herein, a reinforcing plate 22 
is disposed between the two substrates 21 , 21a. 

Next, an optical information recording medium in 
preferred embodiments according to the invention will 
be explained in FIGS.3 to 14, wherein like parts are in- 
dicated by like reference numerals as used in FIGS.1 
and 2. 

As shown in FIG. 3, an optical information recording 
medium in the first preferred embodiment comprises a 
rigid substrate 1 which has a sufficient rigidity, recording 
film 2 formed on the rigid substrate 1 and a transparent 
thin plate 5 formed on the recording film 2 through ad- 
hesives 4. Laser light 10 is focused by a focusing lens 
11 and is incided on the recording film 2 through the 
transparent thin plate 5. 

The rigid substrate 1 may be a transparent resin 
substrate or glass substrate which is used for an optical 
disk with a thickness of 1 .2 mm. The rigid substrate 1 
need not be transparent in the wavelength area of laser 
light used and may be a metal plate, an opaque resin 
plate, a ceramic plate and the like. If the rigidity of a disk 
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is obtained, the thickness or the rigid substrate 1 does 
not depend on the design values of a focusing lens in 
an optical disk head and can be other than 1 .2 mm. 

The transparent thin plate 5 may be a glass plate, 
a resin plate or the like. The thickness of the transparent 
thin plate 5 depends on the design values of a focusing 
lens In an optical disk head used. Since N. A. (numerical 
aperture) of the focusing lens is increased to achieve 
high-density recording, the thickness of the transparent 
thin plate 5 is less than 1.2 mm. The material thereof 
may be a transparent glass plate or resin plate. 

As shown in FIG.4, an optical information recording 
medium in the second preferred embodiment, which is 
so-called read-only memory(ROM) type, comprises, in 
particular, concave-convex pits 3 previously formed on 
a rigid substrate 1 and reflecting film 6 formed on the 
concave-convex pits 3. The other components are sim- 
ilar to those in FIG.3. 

In the first and second embodiment as shown in 
FIGS.3 and 4, the whole surfaces of the transparent thin 
plate 5 and rigid substrate 1 are pasted together by 
transparent adhesives 4. In this case, since the laser 
light 1 0 for recording, reproducing and erasing needs to 
be transmitted through the adhesives 4, the adhesives 
4 should be optically transparent and have high uniform- 
ity. The adhesives 4 are applied to either or both of the 
rigid substrate 1 and transparent thin plate 5 to paste 
together them. 

Alternatively, in the third and fourth embodiments 
as shown in FIGS.5 and 6, adhesives 4 may be applied 
to only inner and outer circumference portions of the rig- 
id substrate 1 and transparent thin plate 5 to paste to- 
gether them. In these embodiments, both the overall 
surfaces of the rigid substrate 1 and transparent thin 
plate 5 are closely in contact with each other. Herein, in 
the third embodiment in FIG.5, recording film 2 is formed 
and the adhesives 4 are applied to the inner and outer 
circumference portions which are not used for record- 
ing, reproducing and erasing. In the fourth embodiment 
in FIG.6, concave-convex pits 3 are previously formed 
and reflecting film 6 is formed thereon, and the adhe- 
sives 4 are applied to the inner and outer circumference 
portions which are not used for recording, reproducing 
and erasing. 

In the fifth and sixth embodiments as shown in 
FIGS.7 and 8, recording film 2 or concave-convex pits 
3 can be provided on both surfaces of a rigid substrate 
1 . In the fifth embodiment in FIG.7, recording films 2, 2a 
are formed on both surfaces of the rigid substrate 1 and 
transparent thin plates 5, 5a are formed on the recording 
films 2, 2a through adhesives 4, 4a. In the sixth embod- 
iment in FIG. 8, concave-convex pits 3, 3a are previously 
formed and reflecting films 6, 6a are formed thereon, 
and transparent thin plates 5, 5a are formed on the re- 
cording films 2, 2a through adhesives 4, 4a. 

In the seventh and eighth embodiments as shown 
in FIGS. 9 and 1 0, a pair of optical information recording 
media as fabricated in the first to fourth embodiments 



can be pasted together. In the seventh embodiment in 
FIG. 9, two optical information recording media as 
shown in FIG.3 are pasted together, where rigid sub- 
strates 1 and tb are pasted one another through adhe- 
s sives 7. Recording films 2, 2b are formed on the rigid 
substrates 1, 1b, respectively and transparent thin 
plates 5, 5b are formed on the recording films 2, 2b, re- 
spectively through adhesives 4, 4b. 

Similarly, in the eighth embodiment in FIG.10, two 
optical information recording media as shown in FIG.4 
are pasted together, where rigid substrates 1 and 1 b are 
pasted one another through adhesives 7. Concave-con- 
vex pits 3, 3b and reflecting film 6, 6b are formed on the 
rigid substrates 1,1b, respectively and transparent thin 
plates 5, 5b are formed on the reflecting films 6, 6b, re- 
spectively through adhesives 4, 4b. 

Furthermore, in the ninth embodiment in FIG.11, 
two optical information recording media as shown in 
FIG.5 are pasted together, where rigid substrates 1 and 
1b are pasted one another through adhesives 7. Re- 
cording films 2, 2b are formed on the rigid substrates 1 , 
1b, respectively and transparent thin plates 5, 5b are 
pasted on the recording films 2, 2b, respectively through 
adhesives 4, 4b which are applied to only the inner and 
outer circumference portions of the recording films 2, 2b, 
respectively. 

In the tenth embodiment in FIG, 12, two optical in- 
formation recording media as shown in FIG.6 are pasted 
together, where rigid substrates 1 and 1 b are pasted one 
another through adhesives 7. Concave-convex pits 3, 
3b and reflecting film 6, 6b are formed on the rigid sub- 
strates 1,1b, respectively and transparent thin plates 5, 
5b are pasted on the reflecting films 6, 6b, respectively 
through adhesives 4, 4b which are applied to only the 
inner and outer circumference portions of the reflecting 
films 6, 6b, respectively 

Furthermore, in the eleventh and twelfth embodi- 
ments as shown in FIGS. 1 3 and 1 4, a disklike rigid sub- 
strate 1 can be pasted with transparent thin plates 5, 5b 
through adhesives 4, 4a which are applied to only the 
inner and outer circumference portions of recording 
films 2, 2b or reflecting films 6, 6b, respectively Herein, 
the surface of the rigid substrate 1 is closely contact with 
the surfaces of the transparent thin plates 5, 5b. 

As explained in the above embodiments, an optical 
information recording medium according to the inven- 
tion can significantly decrease the thickness of an inci- 
dent layer thereof for laser light with keeping a rigidity. 
Therefore, a focusing lens with high N.A. can be easily 
adapted to provide high-density recording. 

Examples 1 to 16 for further explaining the above 
embodiments will be described below. 

[Example 1] 

An optical information recording medium according 
to the invention is fabricated as below. By an original 
disk manufacturing device in which an ultraviolet laser 
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light source is mounted, concave-convex pits with a 
track pitch of 0.8 ujti and a minimum mark length of 0.25 
jam are formed on an original disk. EFM modulation sig- 
nals for a compact disk(CD) are used. After a stamper 
is formed through the original disk, a disklike substrate 
(outer diameter:120 mm) which is made of polycar- 
bonate and on which concave-convex pits has been 
transferred is made by the injection molding. The thick- 
ness of the substrate is 1 .2 mm. 

Thereafter, aluminum alloy thin film with a thickness 
of 100 nm is formed on the substrate by the sputtering 
method. Then, ultraviolet curing resin adhesives are ap- 
plied 5 urn to the aluminum alloy thin film, and a glass 
transparent thin plate with a thickness of 0.6 mm is past- 
ed thereon to provide an optical information recording 
medium as shown in FIG.4. 

When the information in the optical information re- 
cording medium is reproduced through the transparent 
thin plate by an optical head with a wavelength of 680 
nm and focusing lens N.A. of 0.6, reproducing signals 
with low jitter component are obtained. 

[Example 2] 

The two optical information recording media fabri- 
cated in Example 1 are prepared, and their bottom sur- 
faces with no concave-convex pits are pasted together 
by adhesives to provide an optical information recording 
medium in FIG. 10. 

When the information in the optical information re- 
cording medium is reproduced through the transparent 
thin plate by an optical head with a wavelength of 680 
nm and focusing [ens N.A. of 0.6, reproducing signals 
with low jitter component are obtained at both sides with 
stable servo-characteristics. 

[Example 3] 

By an original disk manufacturing device in which 
an ultraviolet laser light source is mounted, concave- 
convex pits with a track pitch of 0.8 ujti and a minimum 
mark length of 0.25 urn are formed on a glass original 
disk. EFM modulation signals for a compact disk(CD) 
are used. Then, by etching, concave-convex pits with a 
track pitch of 0.8 urn and a minimum mark length of 0.25 
urn are formed on the surface of the glass original disk 
to provide a glass original disk stamper. 

Then, through the glass original disk stamper, the 
concave-convex pits are transferred on a glass sub- 
strate(diameter: 120mm, thickness: 1.2mm) by the pho- 
topolymer method(2P method). Thereafter, aluminum 
alloy thin film with a thickness of 100 nm is formed on 
the disk substrate by the sputtering method. Further, ul- 
traviolet curing resin adhesives are applied 5 urn to the 
aluminum alloy thin film, and a glass transparent thin 
plate with a thickness of 0.6 mm is pasted thereon to 
provide an optical information recording medium as 
shown in FIG.4. 



When the information in the optical information re- 
cording medium is reproduced through the transparent 
thin plate by an optical head with a wavelength of 680 
nm and focusing lens N.A. of 0.6, reproducing signals 
s with low jitter component are obtained at both sides with 
stable servo-characteristics. 

[Example 4] 

The two optical information recording media fabri- 
cated in Example 3 are prepared, and their bottom sur- 
faces with no concave-convex pits are pasted together 
by adhesives to provide an optical information recording 
medium in FIG. 10. 

When the information in the optical information re- 
cording medium is reproduced through the transparent 
thin plate by an optical head with a wavelength of 680 
nm and focusing lens N.A. of 0.6, reproducing signals 
with low jitter component are obtained at both sides with 
stable servo-characteristics. 

[Example 5] 

By an original disk manufacturing device in which 
an ultraviolet laser light source is mounted 1 concave- 
convex pits with a track pitch of 0.8 ujti and a minimum 
mark length of 0.25 ujti are formed on a glass original 
disk. EFM modulation signals for a compact disk(CD) 
are used. Then, by etching, concave-convex pits with a 
track pitch of 0.8 um and a minimum mark length of 0.25 
um are formed on the surface of the glass original disk 
to provide a glass original disk stamper. 

Then, through the glass original disk stamper, the 
concave-convex pits are transferred on a glass sub- 
strate(diameter: 120mm, thickness: 1.2mm) by the pho- 
topolymer method(2P method). Thereafter, aluminum 
alloy thin film with a thickness of 100 nm is formed on 
the disk substrate by the sputtering method. 

Thereafter, through a glass original disk stamper 
with concave-convex pits corresponding to another in- 
formation which is similarly formed, the concave-convex 
pits are transferred onto the other surface of the glass 
substrate by the photopolymer method(2P method). Al- 
so, aluminum alloy thin film with a thickness of 100 nm 
is formed on the disk substrate by the sputtering meth- 
od. 

Further, ultraviolet curing resin adhesives are ap- 
plied 5 um to the aluminum alloy thin film, and a tjlass 
transparent thin plate with a thickness of 0.6 mm are 
pasted thereon to provide an optical information record- 
ing medium as shown in FIG. 8. 

When the information in the optical information re- 
cording medium is reproduced through the transparent 
thin plate by an optical head with a wavelength of 680 
nm and focusing lens N.A. of 0.6, reproducing signals 
with low jitter component are obtained at both sides with 
stable servo-characteristics. 
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[Example 6] 

By an original disk manufacturing device in which 
an ultraviolet laser light source is mounted, a spiral 
groove with a track pitch of 0.8 u.m and a groove width 
of 0.4 u.m are formed on a glass original disk. After a 
stamper is made by the nickel-plating method through 
the original disk, a disk substrate(outer diameter: 130 
mm) on which the spiral groove is transferred by the 
photopolymer method(2P method) is formed. The thick- 
ness of the disk substrate is 1 .2 mm. 

Then, aluminum alloy reflecting film with a thickness 
of 120 nm, SiN first protecting film with a thickness of 
25 nm, TbFeCo magneto-optical recording film with a 
thickness of 20 nm and SiN second protecting film with 
a thickness of 120 nm are formed on the disk substrate 
by the sputtering method. 

Further, ultraviolet curing resin adhesives are ap- 
plied 3 urn onto the SiN second protecting film, and a 
glass transparent thin plate with a thickness of 0.6 mm 
are pasted thereon to provide an optical information re- 
cording medium as shown in FIG. 3. 

When, in the optical information recording medium, 
information is recorded and reproduced by a magneto- 
optical head with a wavelength of 680 nm and focusing 
lens N. A. of 0.6, reproducing signals of a recording mark 
length of 0.5 u.m at the shortest are obtained with low 
jitter. 

[Example 7] 

The two optical information recording media fabri- 
cated in Example 6 are prepared, and their bottom sur- 
faces with no recording film are pasted together by ad- 
hesives to provide an optical information recording me- 
dium in FIG.9. 

When, in the optical information recording medium, 
information is recorded and reproduced through the 
transparent thin plate by a magneto-optical head with a 
wavelength of 680 nm and focusing lens N.A. of 0.6, re- 
producing signals of a recording mark length of 0.5 u,m 
at the shortest are obtained with low jitter at both sides 
with stable servo-characteristics. 

[Example 8] 

By an original disk manufacturing device in which 
an ultraviolet laser light source is mounted, a spiral 
groove with a track pitch of 0.8 nm and a groove width 
of 0.4 um are formed on a glass original disk. By etching, 
a spiral groove is with a track pitch of 0.8 u.m and a 
groove width of 0.4 u,m are formed on the surface of the 
glass original disk to provide a stamper. Through the 
stamper, the spiral groove is transferred onto a glass 
substrate(diameter:130 mm, thickness: 1.2 mm) by the 
photopolymer method(2P method). Then, aluminum al- 
loy reflecting film with a thickness of 120 nm, SiN first 
protecting film with a thickness of 25 nm, TbFeCo mag- 



neto-optical recording film with a thickness of 20 nm and 
SiN second protecting film with a thickness of 120 nm 
are formed on the disk substrate by the sputtering meth- 
od. Thereafter, through a glass original disk stamper, a 
s spiral groove is transferred onto the other su rface of the 
glass substrate by the photopolymer method(2P meth- 
od). Also, aluminum alloy reflecting film with a thickness 
of 120 nm, SiN first protecting film with a thickness of 
25 nm, TbFeCo magneto-optical recording film with a 
thickness of 20 nm and SiN second protecting film with 
a thickness of 120 nm are formed on the other surface 
by the sputtering method. 

Further, ultraviolet curing resin adhesives are ap- 
plied 1 urn onto both the SiN second protecting films, 
and a glass transparent thin plate with a thickness of 0.6 
mm are pasted on both sides to provide an optical infor- 
mation recording medium as shown in FIG.7. 

When, in the optical information recording medium, 
information is recorded and reproduced by a magneto- 
optical head with a wavelength of 680 nm and focusing 
lens N.A. of 0.6, reproducing signals of a recording mark 
length of 0.5 urn at the shortest are obtained with low 
jitter. 



By an original disk manufacturing device in which 
an ultraviolet laser light source is mounted, a spiral 
groove with a track pitch of 0.8 urn and a groove width 
of 0.4 urn are formed on a glass original disk. By etching, 
a spiral groove is with a track pitch of 0.8 urn and a 
groove width of 0.4 |im are formed on the surface of the 
glass original disk to provide a stamper. Through the 
stamper, the spiral groove is transferred onto an alumi- 
num alloy substrate(diameter:200 mm, thickness:2.0 
mm) by the photopolymer method(2P method). 

Then, ZnS-Si02 first protecting film with a thickness 
of 120 nm, Si reflecting film with a thickness of 65 nm, 
ZnS-Si02 second protecting film with a thickness of 20 
nm, GeSbTe phase change recording film with a thick- 
ness of 20 nm and Zns-Si02 third protecting film with a 
thickness of 240 nm are formed on the disk substrate, 
the aluminum alloy substrate, by the sputtering method. 

Thereafter, ultraviolet curing resin adhesives are 
applied 4 urn onto both the ZnS-Si02 third protecting 
film of the phase change type optical disk, and a glass 
transparent thin plate with a thickness of 0.6 mm are 
pasted thereon to provide an optical information record- 
ing medium as shown in FIG. 3. 

When, in the optical information recording medium, 
focusing and tracking servomechanism is tested by an 
optical head with a wavelength of 680 nm and focusing 
lens N.A. of 0.6, stable servo-characteristics is obtained 
at a high-speed revolution of 3600 to show a sufficient 
mechanical characteristics. 



15 



20 



25 [Example 9] 



30 



35 



40 



45 



50 



6 



11 



EP 0 724 259 A2 



12 



[Example 10] 

When, in the phase change type optical disk in Ex- 
ample 9, information is recorded and reproduced by the 
phase change type optical head with a wavelength ot 
680 nm and focusing lens N.A. of 0.6, reproducing sig- 
nals of a recording mark length of 0.45 u.m at the short- 
est are obtained with low jitter. 

[Example 11] 

The two optical information recording media fabri- 
cated in Example 9 are prepared, and their bottom sur- 
faces with no recording film are pasted together by ad- 
hesives to provide an optical information recording me- 
dium in FIG.9. 

When, in the optical information recording medium, 
information is recorded and reproduced through the 
transparent thin plate by the phase change type optical 
head with a wavelength of 680 nm and focusing lens N. 
A. of 0.6, reproducing signals of a recording mark length 
of 0.45 \w\ at the shortest are obtained with low jitter at 
both sides. 

[Example 12] 

By an original disk manufacturing device in which 
an ultraviolet laser light source is mounted, a spiral 
groove with a track pitch of 0.8 nm and a groove width 
of 0.4 ujn are formed on a glass original disk. By etching, 
a spiral groove is with a track pitch of 0.8 u.m and a 
groove width of 0.4 jim are formed on the surface of the 
glass original disk to provide a stamper. Through the 
stamper, the spiral groove is transferred onto an alumi- 
num alloy substrate(diameter:200 mm, thickness:2.0 
mm) by the photopolymer method(2P method). 

Then, ZnS-Si02 first protecting film with a thickness 
of 120 nm, Si reflecting film with a thickness of 65 nm, 
ZnS-Si02 second protecting film with a thickness of 20 
nm, GeSbTe phase change recording film with a thick- 
ness of 20 nm and ZnS-Si02 third protecting film with a 
thickness of 240 nm are formed on the disk substrate, 
the aluminum alloy substrate, by the sputtering method. 

Thereafter, through a glass original disk stamper, a 
spiral groove is transferred onto the other surface of the 
aluminum alloy substrate by the photopolymer method 
(2P method). Also, ZnS-Si02 first protecting film with a 
thickness of 120 nm, Si reflecting film with a thickness 
of 65 nm, ZnS-Si02 second protecting film with a thick- 
ness of 20 nm, GeSbTe phase change recording film 
with a thickness of 20 nm and Zns-Si02 third protecting 
film with a thickness of 240 nm are formed on the other 
surface by the sputtering method. 

Further, ultraviolet curing resin adhesives are ap- 
plied 1.5 u,m onto both the ZnS third protecting films, 
and a glass transparent thin plate with a thickness of 0.6 
mm are pasted on both sides to provide an optical infor- 
mation recording medium as shown in FIG. 7. 



When, in the optical information recording medium, 
information is recorded and reproduced through the 
transparent thin plate by the phase change type optical 
head with a wavelength of 680 nm and focusing lens N. 
5 A. of 0.6, reproducing signals of a recording mark length 
of 0.45 u/n at the shortest are obtained with low jitter at 
both sides. 

[Example 1 3] 

By an original disk manufacturing device in which 
an ultraviolet laser light source is mounted, a spiral 
groove with a track pitch of 0.8 jim and a groove width 
of 0.4 u,m are formed on an original disk. After a stamper 
is made by the nickel-plating method through the origi- 
nal disk, a disk substrate(outer diameter: 1 30 mm, inner 
diameter:15 mm) on which the spiral groove is trans- 
ferred by the photopolymer method(2P method) is 
formed. The thickness of the disk substrate is 1 .2 mm. 

Then, aluminum alloy reflecting film with a thickness 
of 120 nm, SiN first protecting film with a thickness of 
25 nm, TbFeCo magneto-optical recording film with a 
thickness of 20 nm and SiN second protecting film with 
a thickness of 120 nm are formed on the disk substrate 
by the sputtering method. 

Further, ultraviolet curing resin adhesives are ap- 
plied with a width of 2.0 mm at the outer circumference, 
a width of 2.5 mm at the inner circumference and a thick- 
ness of 1 00 nm onto the SiN second protecting film, and 
a PMMA resin transparent thin plate with a thickness of 
0.6 mm are pasted thereon to provide an optical infor- 
mation recording medium as shown in FIG. 5. 

When, in the optical information recording medium, 
information is recorded and reproduced by a magneto- 
optical head with a wavelength of 680 nm and focusing 
lens N.A. of 0.6, reproducing signals of a recording mark 
length of 0.5 |im at the shortest are obtained with low 
jitter. 



The two optical information recording media fabri- 
cated in Example 1 3 are prepared, and their bottom sur- 
faces with no recording film are pasted together by ad- 

45 hesives to provide an optical information recording me- 
dium in FIG.11. 

When, in the optical information recording medium, 
information is recorded and reproduced through the 
transparent thin plate by a magneto-optical head with a 

so wavelength of 680 nm and focusing lens N. A. of 0.6, re- 
producing signals of a recording mark length of 0.5 u/n 
at the shortest are obtained with low jitter at both sides 
with stable servo-characteristics. 



By an original disk manufacturing device in which 
an ultraviolet laser light source is mounted, a spiral 
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groove with a track pitch of 0.8 u.m and a groove width 
of 0.4 jam are formed on a glass original disk. By etching, 
a spiral groove is with a track pitch of 0.8 u.m and a 
groove width of 0.4 jim are formed on the surface of the 
glass original disk to provide a stamper. Through the 
stamper, the spiral groove is transferred onto a glass 
substrate(diameter:130 mm, thickness:1.2 mm) by the 
photopolymer method(2P method). Then, aluminum al- 
loy reflecting film with a thickness of 120 nm, SiN first 
protecting film with a thickness of 25 nm, TbFeCo mag- 
neto-optical recording film with athickness of 20 nm and 
SiN second protecting film with a thickness of 120 nm 
are formed on the disk substrate by the sputtering meth- 
od. Thereafter, through a glass original disk stamper, a 
spiral groove is transferred onto the other surface of the 
glass substrate by the photopolymer method(2P meth- 
od). Also, aluminum alloy reflecting film with a thickness 
of 120 nm, SiN first protecting film with a thickness of 
25 nm, TbFeCo magneto-optical recording film with a 
thickness of 20 nm and SiN second protecting film with 
a thickness of 120 nm are formed on the other surface 
by the sputtering method. 

Further, ultraviolet curing resin adhesives are ap- 
plied with a width of 2.0 mm at the outer circumference, 
a width of 2.5 mm at the inner circumference and a thick- 
ness of 100 nm onto both the SiN second protecting 
films, and a PMMA resin transparent thin plate with a 
thickness of 0.6 mm are pasted on both sides to provide 
an optical information recording medium as shown in 
FIG.13. 

When, in the optical information recording medium, 
information is recorded and reproduced by a magneto- 
optical head with a wavelength of 680 nm and focusing 
lens N. A. of 0.6, reproducing signals of a recording mark 
length of 0.5 \xm at the shortest are obtained with low 
jitter on both sides. 

[Comparative Example 1] 

On a polycarbonate disk substrate(diameter:130 
mm, thickness:0.6 mm) which has a spiral groove with 
a track pitch of 0.8 pun and a groove width of 0.4 u.m, 
Zns-Si02 first protecting film with a thickness of 240 nm, 
GeSbTe recording film with a thickness of 20 nm, Zns- 
Si02 second protecting film with a thickness of 20 nm, 
Si reflecting film with a thickness of 60 nm and 2nS-Si02 
third protecting film with a thickness of 120 nm are 
formed by the sputtering method. 

Thereafter, ultraviolet curing resin adhesives are 
applied 9 ujti onto both the ZnS-Si02 third protecting 
film of the phase change type optical disk, and polycar- 
bonate disk substrates with a thickness of 0.6 mm are 
pasted on both sides to provide an optical information 
recording medium as shown in F1G.1. 

When, in the optical information recording medium, 
focusing and tracking servomechanism is tested by a 
phase change type optical head with a wavelength of 
680 nm and focusing lens N A of 0.6, unstable servo- 



characteristics is shown at a high-speed revolution of 
2400 rpm and the recording and reproducing result in 
failure. 

Although the invention has been described with re- 
s spect to specific embodiment for complete and clear dis- 
closure, the appended claims are not to be thus limited 
but are to be construed as embodying all modification 
and alternative constructions that may be occurred to 
one skilled in the art which fairly fall within the basic 
io teaching here is set forth. 



Claims 

is 1. An optical information recording medium, compris- 
ing: 

a rigid substrate; 

recording film for recording information that is 
20 optically detected by laser light, said recording 

film being formed on said rigid substrate; and 
a transparent thin plate formed on said record- 
ing film. 

25 2. An optical information recording medium, according 
to claim 1 , wherein: 

said rigid substrate and said transparent thin 
plate are pasted together through a transparent 
30 adhesive layer disposed therebetween. 

3. An optical information recording medium, according 
to claim 1, wherein: 

35 said transparent thin plate has a thickness that 

is 0.4 or more and 1 .2 mm or less, preferably 
0.8 mm or less. 

4. An optical information recording medium, compris- 
40 ing: 

a rigid substrate; 

concave-convex pits for recording information 
that is optically detected, said concave-convex 
45 pits being formed on said rigid substrate; 

reflecting film formed on said concave-convex 
pits; and 

a transparent thin plate formed on said reflect- 
ing film. 

50 

5. An optical information recording medium, according 
to claim 4, wherein: 

said rigid substrate and said transparent thin 
55 plate are pasted together through a transparent 

adhesive layer disposed therebetween. 

6. An optical information recording medium, according 
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to claim 4, wherein: 

said transparent thin plate has a thickness that 
is 0.4 or more and 1.2 mm or less, preferably 
0.8 mm or less. 

7. An optical information recording medium, compris- 
ing: 

a rigid substrate; 

first recording film for recording information that 
is optically detected by laser light, said first re- 
cording film being formed on one surface of 
said rigid substrate; 

a first transparent thin plate formed on said first 
recording film; 

second recording film for recording information 
that is optically detected by laser light, said sec- 
ond recording film being formed on the other 
surface of said rigid substrate; and 
a second transparent thin plate formed on said 
second recording film, 

8. An optical information recording medium, according 
to claim 7, wherein: 

said rigid substrate and said transparent thin 
plate are pasted together through a transparent 
adhesive layer disposed therebetween. 

9. An optical information recording medium, according 
to claim 7, wherein: 

said transparent thin plate has a thickness that 
is 0.4 or more and 1.2 mm or less, preferably 
0.8 mm or less. 

10. An optical information recording medium, compris- 
ing: 

a rigid substrate; 

first concave-convex pits for recording informa- 
tion that is optically detected, said first con- 
cave-convex pits being formed on one surface 
of said rigid substrate; 

first reflecting film formed on said first concave- 
convex pits; 

a first transparent thin plate formed on said first 
reflecting film; 

second concave-convex pits for recording in- 
formation that is optically detected, said second 
concave-convex pits being formed on the other 
surface of said rigid substrate; 
second reflecting film formed on said second 
concave-convex pits; 

a second transparent thin plate formed on said 
second reflecting film. 



1 1 . An optical information recording medium, according 
to claim 10, wherein: 

said rigid substrate and said transparent thin 
5 plate are pasted together through a transparent 

adhesive layer disposed therebetween. 

12. An optical information recording medium, according 
to claim 10, wherein: 

10 

said transparent thin plate has a thickness that 
is 0.4 or more and 1 .2 mm or less, preferably 
0.8 mm or less. 

is 13. An optical information recording medium, compris- 
ing: 

a first rigid substrate; 

first recording film for recording information that 
20 js optically detected by laser light, said first re- 

cording film being formed on said first rigid sub- 
strate; 

a first transparent thin plate formed on said first 
recording film; 
25 a second rigid substrate; 

second recording film for recording information 
that is optically detected by laser light, said sec- 
ond recording film being formed on said second 
rigid substrate; and 
30 a second transparent thin plate formed on said 

second recording film; 

wherein a surface of said first rigid substrate 
where said first recording film is not formed and 
a surface of said second rigid substrate where 
35 said second recording film is not formed are 

pasted together. 

14. An optical information recording medium, according 
to claim 13, wherein: 

40 

said rigid substrate and said transparent thin 
plate are pasted together through a transparent 
adhesive layer disposed therebetween. 

45 1 5. An optical information recording medium, according 
to claim 13, wherein: 

said transparent thin plate has a thickness that 
is 0.4 or more and 1 .2 mm or less, preferably 
so 0.8 mm or less. 

16. An optical information recording medium, compris- 
ing: 

ss a first rigid substrate; 

first concave-convex pits for recording informa- 
tion that is optically detected, said first con- 
cave-convex pits being formed on said first rigid 
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substrate; 

first reflecting film formed on said first concave- 
convex pits; 

a first transparent thin plate formed on said first 
reflecting film; 5 
a second rigid substrate; 
second concave -convex pits for recording in- 
formation that is optically detected, said second 
concave-convex pits being formed on said sec- 
ond rigid substrate; io 
second reflecting film formed on said second 
concave-convex pits; and 
a second transparent thin plate formed on said 
second reflecting film; 

wherein a surface of said first rigid substrate is 
where said first concave-convex pits are not 
formed and a surface of said second rigid sub- 
strate where said second concave-convex pits 
are not formed are pasted together 

20 

17. An optical information recording medium, according 
to claim 16, wherein: 

said rigid substrate and said transparent thin 
plate are pasted together through a transparent 2S 
adhesive layer disposed therebetween. 

1 8. An optical information recording medium, according 
to claim 16, wherein: 

30 

said transparent thin plate has a thickness that 
is 0.4 or more and 1.2 mm or less, preferably 
0.8 mm or less. 

19. A method for optically reproducing information, 35 
comprising the step of: 

reproducing said information that is optically 
detectable and is recorded on a rigid substrate, 
by laser light which incides on said rigid sub- 40 
strate through a transparent thin plate formed 
on said rigid substrate. 

20. A method for optically recording, reproducing and 
erasing information, comprising the step of: <*5 

providing an optical information recording me- 
dium in which a recording member that is phys- 
ically or chemically changed by the incidence 
of laser light is formed on a rigid substrate; so 
wherein said recording, reproducing and eras- 
ing of information is conducted through said re- 
cording member by laser light which incides on 
said rigid substrate through a transparent thin 
plate formed on said rigid substrate. ss 
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FIG. 5 
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FIG. 7 



11 FOCUSING 
^ / ' LENS 

V— /V10 LASER 
\ LIGHT 




5 TRANSPARENT 
' THIN PLATE 

—4 ADHESIVES 

-2 RECORDING 
FILM 



1 RIGID 
SUBSTRATE 

2a RECORDING 
FILM 

4a ADHESIVES 

5a TRANSPARENT 
THIN PLATE 



11 FOCUSING 
LENS 



14 



EP 0 724 259 A2 



FIG. 8 
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FIG. 9 
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FIG. 10 
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(57) Disclosed is an optical information recording 
medium which has: a rigid substrate; recording film for 
recording information that is optically detected by laser 
light, the recording film being formed on the rigid sub- 
strate or concave-convex pits for recording information 
that is optically detected, the concave-convex pits being 
formed on the rigid substrate; and 
a transparent thin plate formed on the recording film. Al- 
so disclosed is a method for optically recording, repro- 



ducing and erasing information which has the step of: 
providing an optical information recording medium in 
which a recording member that is physically or chemi- 
cally changed by the incidence of laser light is formed 
on a rigid substrate; wherein the recording, reproducing 
and erasing of information is conducted through the re- 
cording member by laser light which incides on the rigid 
substrate through a transparent thin plate formed on the 
rigid substrate. 
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